Effects of tumor necrosis factor-related apoptosis-inducing ligand alone and in combination with chemotherapeutic agents on patients' colon tumors grown in SCID mice.
Tumor necrosis factor-related apoptosis-inducing ligand (TRAIL) has been reported to induce apoptosis in a variety of malignant cell lines, but it shows little or no toxicity in most normal cells. We examined the response of three human colon tumors to TRAIL alone and in combination with chemotherapy, using SCID mice engrafted with intact patient surgical specimens. These tumors, taken from fresh surgical specimens, contained the heterogeneous tumor cell population characteristic of patient tumors and showed differential sensitivity to TRAIL alone. We also investigated the effect of TRAIL in combination with chemotherapy, using one tumor that showed moderate sensitivity to TRAIL alone. Combining TRAIL with either 5-fluorouracil (5-FU) or CPT-11 (irinotecan hydrochloride) produced a greatly enhanced antitumor effect over that of either agent alone, with 50% of the animals achieving complete tumor regression with a combination of TRAIL and CPT-11. By histological analysis, tumors treated with TRAIL plus either 5-FU or CPT-11 were seen to consist mainly of connective tissue and fibrotic areas with only a few scattered tumor cells encapsulated in the connective tissue. Several markers were assessed to investigate the basis for the observed therapeutic effect, and significant induction of apoptosis was observed in tumors treated with curative combinations. Cytoplasmic and cell surface expression of the TRAIL receptors DR4 and DR5 was observed in this patient's tumor by immunohistochemistry. Tumors treated with CPT-11 showed increased membrane expression of DR5, suggesting that CPT-11 may increase sensitivity to TRAIL by up-regulation of DR5. These results obtained in a relevant preclinical model support the idea that the use of TRAIL in combination with either 5-FU or CPT-11 may be an effective strategy in controlling human colon cancer.